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^tH(130)^l^^ 5H^ 314 #^4<y(fdoHl ^4 tllolE^l- A}1 €^4 • 

3M(fclk_do) #^4. <W, — 4H <Ht=3)^ 7 ]- -?-^47H] 45} -f^r ell 

°141" ^5l(isosebl_fd)^ 44°! 4°1 2- ell *1 (110)^1 ^2 4*1 f-^ 

3! 4 #^44(pre_fdo<l>;Hl ^4 tflBi*fl flH^« ^ #^44(fdoH ^JL, 

#3 S.4 o 1«U130H4tt 354 t^sKKfdoH] ^4 til^^fl c-flolE^l- 42 #4 V 

€^ <^4(fclk_do) #3^4.' 



on _o 
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<so> f^7l#°fl 42^, sH^efl^(H0)» ^°J: #^ ^H! ^ 

(mxoutbH ^ ^01^71- 4^ 3^, #^ H 2H*K 130 H>H ^fi^Ml 5) 

^l^l^l ^lf- ^>7ltb4. ^r, ^3 ^t-i: % v "M^f -loll 

^-1: IIS ^fedi oflf- %%%t nfln}tf 300 $3- ^(ps)^ f 

cfji oflAj-^^ 5 ^oi ^fofl^ 1.5 . q-ii 2i(ns)sl Al^Vo] ij&^t}-. zielJi, s^ol^efl^l 

<$°) win ^1^ ^-4* -fh£ot-. 

<32> Aj- 7 lol ^^)1^^. «fl^s>7l fl*H £ 4°1^2fl^l4 #^ E.bH»1 MHH/ ; 

Cflol^cq ^^Al^ ^ tiV S ^ ^1 # ^l^-^-oll S-^ol #t}.' 

<33> ^-71 ^3:>7l ^ £ ^£^1 71^ sH^^l °1 

#^*>7l ^ ^H^lS^^^; 7l^«l^ C-HolEil- t^*>7l 7l^tH0lE|o1'6ll 

'°llr^x4 c^Hefli^ cfl-g-^H 7l^«i^ cflolBll- ^t^>7l ^^r *IH4]:M ; 

fcel^ofl' ^srfl ^H^Jl« #^^ ( -f^^^ HH3« #3^-71 -f^Pll 
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olEio]^o)^-A]j:<4 ^EfB ^HEflii tfl-g-^H -f^al^ cflolE^l- ^1^}7] ^ 
4I:M feel ^ofl -o^ ^Hai^i- #^*>7l ^12 ^l^^l^^^^; ^7} 

4i 4^t±5-*M^SL^z\ #^3fe *iH4l:M afl^^M 3M3#, 

*}fe Hfl^l^^; ^ ^-71 spl^ofl xU v £ cflolE-ll- 2^HM 3^«H 42 dl 

<34> rr t V > £ ^ ^ #7l afl 1 ^H^Sl^^T^, aV 7 ] sH^^l ^ ^If <^ % 

'."'"]■ 

fe o}tt]El; Aj. 7 ] ol^^o] ^jzj. ^E]-HO_c ^EfJ=o]Ji t\)o]E) #ej ^H^lS* ^ ^ 
SLS. 3>fe Till wfl^Tflol^; ^ # 7 ]- o]u]E^ #7j afll \WS.7ti°lH4 #^ ^ 

^^.S S>fe ^2 ^H^olHl- ^<5>aL, Tfll ^J^H^a-Ele] 3^1^AlJr<2}- 

7l ^2 ^7flol£^E^ 3X)^i|A]sl- #5^ ^ $14. <^14 sHl^s^ sfc^l 

<35> £E*1, £ #7) 7fl2 ^^S^T^S:, 7l^»3^ D)lo)E^# #^*>7] ^t>' 

^^tllclEioloflol^-Al^^ iEfE C^c^^ofl tfl-g-^H 7}^^ til ol E]l- ^t^l #P 
*1 ^H^IjM feSlTJ^] <5}3fl ^£ #^*}7l W 7l^C-HolE^|^l^^Xl 

Jl^^; ^ tflolEil- ^n*\7} ^ °-^$)o]K\ o]o\)o]^X\^ ^EfS o]£_ 

4^} tfl-§-*H *<T#**l HH^I* ^^}7] Sf\& 7lHA]^o] feej^^-ofl O^fl 

<36> StV, £ AV 7 ] ^^^PlEi^t^l 0 !^^^^, dlo]Ell-.#^^ 

A iH|-E o|n^Aol| tfl£*H 7}^^ tllolE^l- ^f*>7l ^ 4°i^l^# -^'f^k 
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3. ^ 4)2 \H^4H H; ^-7] ^2 ^fl^MB^ ti}^A]7l^ 41 2 ^^t); #7] 

4li ^TiHEo} 4)3 <y^^; t^lifi] e^Ri ^7ls]H 

^^^l^RI-M- ^ ^ 2 SJ3£-^ *Hr 413 sflH4Wy 

S; ^.#7] ^}^^]^-7}^^ #7] 413 ^t^. $3 £-5. ^ 414 

°|M-H- Sf-^ul, 413 ^^^HJ-^-Ei ^ 7W $)o)b\ #s) 41 <4 #7l,x 

414 '^1 H 7)1 olr.il -V-H-l -Y- 7l r- 4He| 4H <0s# 471 #^ tb4. 

SE*>, £ £^ ^1 ^^He^^H^^^^. OH^l- #^?> 

4 ^eJ-e <4^e^ofl tfl.§-*H -f^Sl^l cfloiE-ii- ^ft}7l ^ 4H^s* ^-£-5,. 
«Hr 411 \fl^4MH; #7l 411 <£u]z\2] #^jzf ^-71 4U \flJ=4MH3 

5 412 \fll£4HH; ^-71 412 ^^HB^l al^Ul^ 42 ^7) 
4U •fcTlMHSl #3^ ^>^l7lfe 413 ^1 ; #^ ^^Hl 5-7] r-M f- • 

£ #7) #^^^1-S- 71^1^31- #7]' 413 #^^r ^ 414 

if-£]-JL, #7} 413 fc^lS^^ A d ■f'r HH^i 4H *IJ:1\ #7] 414 

4lolBS4E| * 4"^ tflolEV^^ 4H 4-71 f^t}. .; .. 

Hlth £ 411 ^m^ 5 i^^r, ^7) 3)±4*\S.o\] 4Hw>o} 4)1 ^ 

E}f ^ o.^ ^olEi f^E^H ^ HH^* #^5>7l ^ 411 #^4HH; 
3x141^^^^! 4l<4^°> 411 ^e)#bJH y)^r cflolE] #^^«^| ^ fl]olE)# #^>7l 

412 ^^TTllolH; 31^41^1^41 4H ^1- 412 ^El^JH ^ t\]o]B\ #^ ■ 
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t^MB^l ^"71 ^14 ^TlHB^ #^^1 ^4 ^^nf. 

<39> 3^ & t^o] Aj- 7l gfl^c^ Aj- 7l ^^TllolE^ ^^1^^ 4i 

^ afll w ^71 ^13 ^^Tll^lB^ #34 ^l^^S 4^ ^12 ?!wl^» ; 

<40> tc*^ ^. !ghgo} AV 7 ] C-ilolEl^t^^, 4>7l ^ 7^ tj| °) B\ #^ *flbj 4± 

6\) 46)^*} # 7 ] 4^T^ *fll SOTS.^' °g^£lfe t-flolEil- f^JI, 4>7l ^ 71^ 
cflojEi #^ *H 7lH«l-o> #7] 4^0^ ^2 oltHEiS.^ ^^51^ tflolEil- # 

<41> £ ^la$o\] Uli^l 7l^ 4 V ^1^ 4°lH2fl^5f #e3 ^EfolHl^A-lo) ^ 

<42> ol4 ^Jfjg £ Sj-lg Hf^fl ^Hf- #^1*1 ^ ^7] ^ ^ 

4. °H St>H. ^ ^ ^^SH 44€ -8-<H4 #<Hfe ^H°l7l4 a^o] 

5] PlS. th^SflAi sfl^o^^ o>ul5l^ > zi #Ajo] ^.g. 7 p£ 2)^0] 

7]7flSl ^A]ofl4 £Al^ £ HM^O} 7].^- al-^^ ^Aloflofl #52f^ ^ 
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£ 7l#^ AHV^- a.-- fl^}^ oHEl, e t€ A l^°fl °1 

<43> £ 6a^ £6bfe % V ^S] sH^^H 4-8-4tt *1H41J># ^<5>7l ^ *H 

£ 6b^ ^12 ^H^JJL^-^l 3R> ^*H3t! 
< 44 > J± ^ofl ttfs. ^1 ^o]Ais^^4(610)fe- 4o}5.Hfl^ oj AlJiCPIN)* °j £fe 

-a^EKeil)^, ^EH; (611)5] #^3)- ^EfM^H. ^b}h°1^- dH^ *)HAijr 
(isoseb0_do)# ^B7flolH(612) n^U ^^Ei(611)^ #^4 <fc7]H 

H(612)5)'#^# ^ fcTflolH (613)5. ^^H, \£^7l]o]B(612)5.^-Ei' 

s1^l4i^l^(psesob)4 Ml^.7ll^B(613)S. J fEi ^^lA}J:(p S oseb)# 

<45> ^2 ^H^3:^jf(650m 7i^H^t^H ^^^(660)4 -f^H 

Ei^t^H^^^^-(670)S 01^^14. 

<46> 7l^C-flo]E^f ^1^3:^-^(660)^ 7l^«i^ ^H^l- #^s}7l 7] 

E^^oH:A]^(rpout)l- ^ilS. <5}^ °J^Ei(661)sq-, ^^(661)5} i^H 
^^efl^oll tfl-§-*H 71^^ tllolEil- ^l*>7l ^tt *)H^l:£(isosebl_rd)-fr 
S ^ <fc7lMB(662)5h *\ (661)^1 vflj=7)M;E(662)S] #<3^§- SJ^-fi-S) 

^ •vH=7ll°]B( 663)51-, fc7flolB(663)5l til^Al^l^ <?l^BK664)sq-, ^Tfl 

°1H(662)5} til^Al^l^ <y^Ei (665)5}-, #^^5] eH^ 1 31 *H -^7)51,0] ^ 

s^-ol^i ^^lf-7l ^ls(rclk_do)4 9itHEK664)^ ^2-^ ^ 
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fc?lHB(666) zl^ji H}o]^^l^^-7lAlJ:(rclledo)^ $tflEK665)4 

^TflolS (667)S. n^^H, ^2= ?1M je (666)3^1 ^ 7}^ $}o)k\ 
^3L(rpout01_do)tv \9H?MB(667)3.^£l -f 7]^ H)o]e] ^ a]Jt 

(rpout23_do)l: 

<47> ^3M33^H^:MW(936)fe -f^Jfl cfl^l^l- #^^>7l -f^H 

^^^ O l#^ls(fpout)* ^JlS <?Rr ^£1(671)4, ^l^Ei(671)^ iE}E : : 

^^efl^ofl tfl-g-^H HH^i* ^is}7} ^ ^H^]Jl(isosebl_fd)t- 

3. ^ ^=7)101^(672)5]-, °Ju]Ei(671)^ ^S.7llolH(672)5] <^o_5. 

^ ^5MHH(673)4, fcTHol^ (673)^1 aM^l^r <?] ^ ^ (674)4, ^7)} 

°]B(672)S] #5j-§- xr °] 1*13(675)4, t^l^ oju]o)] #7)sH 

Sl^r #^^^^7l^ls(fclk_do)4 °J^^(674)^ ^^i^S. ^ 

(676) ZLSlJl ^^^^^7l^l^(fclk_do)4 <?lWlBi(675)^ 
°1H(677).£, \«H7flolB(676)S-f-Ei # -f^ $)o] 

. (fpout03_do)l-, ^H7llolE( 677 )^^ «i o.^ t\]o)B\ #^ ^l^H ^I^(fpoutl2_do)*: 
A7\ #3t>4. 

% t3 ^5L°14. 

<49> 2j-°1^5fl *1(700)tt ^1 ^c>|A]^^^ w.( 610 ) S W-Ei #^5]^ ^H^ofl 

^4tt -CflolEll- lx>S 3f*Hr *fll 1^(710)4, *fll dH&^H^S- 

^3 #3£ cfl o] e-1 S- <£X\ 7H>*Kr 2fl^l^-(720) zielji all 2 ^^^-(650)3.^ 
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e] ^H^i>°fl o]^ efl^^-(720)ofl 7^ PlHElt- 2*1-5. ?§^*H #^Hr 

^12 cflolEi^t ^-(730)5. ^€4. 
<50> c^H, oj^ofl cflt!- f^4# 4-5-4 £4. 

<5i> s]4i^^]^(psoseb)7l- "V'o]ul ^ *\]2 ^ #^4 < ?l(mxoutb_ev0 > mxoutb_evl) 

°fl ^ 3H44 44 ^i ^ *fl2 4*1 4°1^ <3!4 #3 4 < ?l(pre_rdo0, pre_rdol)J>- 
. S. ^^7fjL, *lll ^ ^|2 #^ 4 < y(mxoutb_od0, mxoutb_odlHl A 
A Al % A2 4*1 #^ #^ 4 < ?l(pre_fdo0, pre_fdol)A5. ^<H44. 

<52> . ol^ ; ^ ^2 ^ ej-o]^- ojUl 44(pre_rdo0, pre_rdolH ^4 dH4 

(rpout01_do<0>)4 ^7]^ cflo]E^ #?3 ^ jr (rpout23_do<0>)<>ll c^ 0 ] 

01^^.01 (updo) o. s o]^ ^ ^2 

44(pre_fdo0, pre.fdolHl ^4 PiM44 z\)2 *1H*1JL^ ^(730)5. ^ f^s]^ 

-?-<r #^ 4JUfpout03_do<0>)4 ^ -f^ t-llolE-1 40] 

(fpoutl2_do<0>H ^sfl #4 ^4°1^ <^44(dndo)A5. #344 

<53> 4^5, 3X]^liAl^(psesob)7f "L"°14 ^1 4 all 2 7l^ #^ 44(mxoutb_od0, 

mxoutb_odl)°fl ^H^f 44 Al 4 ^]2 *1*1 4°!^ 314 #3 4^ (pre_rdo0, 

pre_rdol) O-S. ^^7>J1, afll 4 *fl2 -f^r #344(mxoutb_ev0, mxoutb_evlH ^4 31 
Q 1^7> AA 41 4 ^12 4*1 <3!4 #3 44(pre_fdo0, pre_fdol)^-S. ^<H44. 



01 1 r 
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<54> oj* > $i ^ eH^i ^lx] #^ B}<?J(pre_rdoO, pre_rdol)°ll ^ 

^12 ^l^A]^^^«-(730)S-^-Ei # cflolB] ^o] 

^j£(rpout01_do<0>)£f if- 7}^r #^ *)H ^l^(rpout23_do<0>)<H] ^«fl #^ H 

?}o)u\o) oj^^o] (updo) ^ ^ s ^S\5L, o]^ 41 ^ ^2 ^ <%*\ 

#3 4<y(pre_fdo0, pre.fdolH ^ HH^^r ^2 *lHAijr^ -^(730)3. 43 
. ^ ^ -f^r #3 *H ^(fpout03_do<0>)4 4^ *lH ajjt 

(fpoutl2_do<0>H ^*fl #^ neH^ f>\^- ^^e>oi(dndo).as. ^ #^4. : 

<55> £ 3^ 4 y a ^^ afli ^ ^2 ^W^MH^H 4-§-^ ^lslS.S ^ feBR 1 " 

US £ ^^o. ^cs. i|coj 01^.6. ^h> 71 S 

£ ° S V ^ 7l^A>^ 0>2flo)l 7l^M ^^^^ tlHH 4^ 

<57> av 7 )o] ^ofl 145). ^s.efli 4^0] ^7]] s)^ > tCKmin * CL = tAAH7H 

, IAAtt ^44 5Hr CAS Latency^ ^7] ^o]^} X\^±S. 
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^ 71^ <*^g- ^ <« l-o^, tAA = 18 ns, CL = 3 91 *± 

5.4 ?W tCKmin = 6 ns, ^ 166MHZ -g-^M 7>^«m, tAA* 14nsS 

tCKmin = 4.66ns, ^ 214MHZ 7]-^ i&E*fl 7]<2\ ^^f- 
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1] 

7}^*)^ %^}7] ^ 7l^HE^H^Jr<4 ^Hefliofl 

tfl-§-*H 7}^*fl 3HEi# ^f^r>7l ^ ^HaIJtc.] fe^^^l 5]«fl ^€ ^H^l 
511- #^}Jl, -f^«}*0 til ^1 Ell- #3*1:71 ^ -f^cflolE^oilol^-Als:^ ^B]-H oi 
Hefl^°fl cfl-g-s-H ciiojEii- ^l^}7l ^ ^Hai^o] feel^^-oii .o}efl ^ 

^1 ^IM^IJ-I- #3*1-71 ^12 ^H^M^^; 

^71 ^11 ^M^X^4^^^-E] #3^ ^H^JJ^l 5]«fl ^H^H ^^S]^ 
A oM Efl*l^Ml 7H>€ 2xHiliA ^t*H #3*Hr A2 cflo}Ei^f>^h 

\H=?*& 2] 

unseal ^ ^* •a^^ 
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#§l*Kr f^AS Cl]o)Ei A]7>^ 3^Sj-§ ^ Slfe t>£^ 7)^ 

7)>w]^ riK*Ht- #^§}7l ^^enolE^oflojy-Ai^ ^e}e ^-Befl^i 
7l^^ dH^l- ^t^>7l *W4I;M fesl^^l M£ *1H^1 

JjL^W}*]) Cflol^f- #^*>7l 3^ ^t-flolEio]^ol^-A]^^ ^El-H o^l^l cfl 

<3 • : 
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4] 

7]^«}*i| Cflo)E^l- t^^>7l W ^^cflolE^^ol^A]^!- <^O.jg. ^ 

A oM afll |^ ^E}H ^CEfli^ cfl-g-s-H 7l^«i^ ^olE^l- ^1*} 

o] J= 



